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(57) A heat pump (46) is used for 
heating a building. Heat is extracted at 
the primary end from an outer wall 
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contact with the ambient by means of 
a heat exchanger embedded in the 



wall and associated with the heat 
pump evaporator (56). An inner wall 
is thermally insulated (24) from the 
outer wall (20) and is used as a 
secondary accumulator, heat being 
transmitted to the interior from the 
inner face of the inner wail. The inner 
wall is provided with a heat exchanger 
associated with the heat pump 
condenser (60). 
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SPECIFICATION 

A Building, and Method of Heating a Building 

The invention relates to a method for heating the rooms of a building, using at least one heat 
pump by which the thermal energy extracted from a body by means of a liquid agent is supplied, after 
5 having first been upgraded or downgraded, to at least one reservoir from where it is extracted for 5 
heating up the rooms of a building. 

it has been generally known in the art to employ heat pumps for heating up rooms. 
However, a disadvantage of this known heating method must be seen in the fact that heat pumps 
are frequently unable to master the necessary high temperature difference. For this reason, such 
1 o heating systems are generally supplemented by a conventional heating system so that the required 1 0 
energy is generated by a double heating system (two-condition system) in which the conventional 
heating system covers the peak consumption of thermal energy. 

Another disadvantage resides in the fact that when one of the energy sources breaks down a 
two-condition systems of this type will no longer be fully operative, and when for instance the supply of 
1 5 electric current is interrupted, the heat pump will become inoperative, too. 15 
Moreover, heating systems of this type need radiators and a heat accumulator as buffer reservoir, 
But if a comfortable room temperature is to be achieved with this system, the heating water 
temperatures must be very high which means that the heat pump can be used economically only down 
to a temperature of approx. +5°C. 
20 Furthermore, the use of heating pumps proves uneconomical during the colder periods of the year 2C 
because heat pumps extracting the heat from the air must be continuously defrosted. Finally, the heat 
accumulator requires much space, quite apart from the fact that the operation of the conventional 
heating results in environmental pollution. 

Now, it is the object of the present invention to provide a method of the type described above 
25 which eliminates the before-mentioned disadvantages of the known heating systems using heat 25 

PUmP According to the invention, this problem is solved by a method in which the building masses 
surrounding the rooms to be heated are used as accumulator. 

This solution offers the following advantages: 
30 By using the building masses as radiator and/or energy accumulator, a comfortable room 30 
temperature can be achieved without the need to raise the temperature of the heating agent to the 
high levels heretofore necessary, because now only a very low temperature difference is required 
between the heat source and the heat-radiating means (building mass). 

Accordingly, the method of the invention renders it possible to keep the average heating-water 
35 temperature at a level of only 24° to 28°C. This advantageous effect is achieved last not least by the 35 
considerably increased radiating surface obtained by the use of the building masses. 

Another essential advantage of the invention resides in the fact that no radiators are necessary 
for heating the rooms. Likewise, it eliminates the need for a heat accumulator for the heating water. 

Accordingly, the method of the invention does away with the need for the conventional two- 
40 condition heating system for heating the rooms of a building and, accordingly, with the environmental 40 
pollution resulting from the latter. 

As a result, the usually quite extensive automatic regulating means are no longer needed, either. 

Because of the low consumption of electric current by the heat pump to be used in the method of 
the invention, the latter may even be operated in cases of emergency by a conventional emergency 
45 power unit so that the uninterrupted supply of energy is warranted at any time. 45 

Due to the fact that the building masses are used as heat accumulator, the heat accumulation 
capacity of the heating method is so high that comparing equal periods of time, the temperature drop 
per time unit occurring in the method of the invention reaches only a fraction of that of conventional 
heating systems. , 
50 the body to be employed as source of the thermal energy may be of the most different kinds. For ou 
instance, the thermal energy may be derived from the earth or the ground water, or else from a river, 
provided the nature and configuration of the surroundings offer such possibilities for extracting thermal 
energy. 

A particularly advantageous feature of the invention is seen in the fact that the body from which 
55 the thermal energy is extracted, is integrated into the building mass. This offers the advantage that no 55 
special area is needed. 

The use of the building mass makes it possible for its surface to absorb and incorpate into the 
energy gen ration, the sum of diffuse, direct and atmospherical radiation encountered in the 
surroundings of the building mass, so that practically an unexhaustible energy source is available. 
60 When the energy consumption exceeds the energy gain from this radiation, the system will draw upon 60 
th thermal radiation of the surroundings which have their maximum in the infrared range. This energy 
source will be employed mainly during the night. Even when a high temperature difference exists 
between th inner and the outer shell of th building, the heat gain btain d from the outside will by far 
exceed the heat loss of the inner building mass, grace to the installation of a suitabl insulation. 
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Further, the present invention has for its object a building comprising at least one room cell which 
can be heated by the method of the invention. According to the invention, this building is characterized 
in that the body from which the thermal energy is to be extracted, takes the form of a wall enclosing at 
least part of the building and that the said wall comprises a heat exchanger taking the form of a pipe 
5 system which can be connected to the heat pump. " g 

A preferred embodiment of the invention provides that the building is provided with a double 
outer wall, that the external wall shell forms the mass from which the thermal energy is extracted that 
the said outer wall shell is spaced from the inner wall shell and that the space between the two shells is 
filled over its full extension with a heat insulation and vapour barrier. 
1 0 In this case, the inner wall shell provides the necessary stability and acts at the same time as heat 1 0 

accumulator for the room heating. The outer wall shell acts as absorbing and accumulating means for 
the energy supplied by the surroundings. As mentioned before, the two wall shells are mutually 
insulated against heat transmission and vapour diffusion. 

Due to the laws of the flow of heat and its speed in different substances, the outer wall shell of 
1 5 this arrangement absorbs the environmental temperature, while the inner wall shell tends to assume 1 5 
the temperature up to the insulation, which prevents the heat transmission between the two shells. 

Now, when heat is currently extracted from the outer shell by cooling means, the surface of the 
outer shell will continuously supply further energy without any further drop in the surface temperature 
of the shell. 

20 The surface absorbing the energy radiation may even be enlarged by relatively simple means, for 20 
instance by the application of a special energy-absorbing plaster with rough texture. Moreover, the 
maximum of this plaster may be designed for the infrared range so as to increase the heat-absorbing 
capacity. Moreover, to improve the insulation of the building mass serving as heat accumulator against 
the outside with a view to preventing any transmission of heat, it has proved advantageous to insulate 

25 the inner wall shell not only from the outer wall shell, but also from the foundation and the roofing. The 25 
extremely high accumulation capacity of the building mass achieved thereby makes it possible to 
accumulate energy mainly during the peaks of the temperature amplitude. Considering that the 
temperature curve of the outer wall shell is somewhat displaced in phase in relation to the amplitude 
curve of a day's temperature, it does not pay to upgrade the energy during the morning hours. As a 

30 rule, the upgrading can be carried out most economically between 1 2 a.m. and 20 p.m., even though 30 
no cheap night current may be available during this time. 

it may be sufficient already if at least the floor of at least one room cell to be heated and acting as 
accumulator can be heated by means of a heat exchanger which can be connected to the heat pump 
and which may in particular take the form of a pipe system. However, preferably ail delimiting surfaces 

35 of a room, including the walls and the ceiling, will be designed as heating surfaces. In this case, it is 35 
also possible to connect the heat exchangers arranged in the individual delimiting walls of the cell in 
series, in particular during the cold time of the year so that an ideal temperature profile warranting the 
feeling of optimum comfort will be achieved in all rooms. 

In a preferable embodiment, each room ceil can be heated by a separate, in particular controllable 

40 heat exchanger system. Thus, it is possible to keep the Individual room cells at different room 40 
temperatures according to the individual requirements, although the building masses enclosing the 
room cells serve as heat accumulator. 

In another advantageous embodiment of such a building, the two heat exchanger systems of the 
outer and the inner shells can be directly interconnected, by-passing the heat pump. This offers the 

45 advantage that in the presence of direct sun radiation between the seasons, the temperature of the 45 
heat-accumulating mass of the outer wall shell will rise above that of the inner wall shell. The peaks of 
this temperature amplitude may be controlled via a differential temperature regulator and directly 
transmitted to the inner accumulator masses as long as the heat agent circulates between the two 
masses. The heat gain may be used for the cooler hours of the evening and the night, without the need 

50 to employ the heat pump. During the cooler hours of the evening, this provides an additional, and in 50 
particular free, means of heating the room cell. 

The method of the invention offers also very special advantages during the summer time when 
the room cells should be cooled rather than heated. For, when the outer wall shell is directly 
interconnected with the inner wall shell, by-passing the heat pump, the lowest temperature value of 

55 the day/night temperature amplitude reached in the cooler hours of the night and morning can be 55 
retained in the building. When the circulation is entertained during the night time and interrupted 
during the day time, sufficient cooling achieved without any cost at all. 

When according to another advantageous embodiment of the building heat is extracted from the 
foundations by means of heat exchangers which are arranged in the foundations of the building and 

60 which can be connected to the heat pump for extracting heat from the ground, the heat removaF from 60 
the building can be achieved in an even more advantageous manner in that cooling energy is 
introduced into the building masses from the ground via the surface of the foundati ns. 

Th installation of regulating means, for instance a four-way-valve, p rmits even active cooling 
through th heat pump, which is effected by the vapouriz r of the heat pump xtracting thermal energy 

65 from the inner building masses so that use is mad only of the pleasant radiant energy, dep nding on 65 
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«. «Wns immu*. As comp.r.1 » MM *•»«**• s » stms - ,h,! l "** !n " "" 

the outer wall shell from its environment. required. However, although the 1 0 

, o For heating hot heating the building, 

medium temperature of approx. 26 C generated tne "e a xp v oerforme d on principle 



15 



20 



25 



medium temperature of approx. 28-c ^j^Z^^^Z^o^ performed on principle 
25 efficiency of the whole system. described above also at temperatures which are 

36 and 38 resoec^e V To illustrate the circulation of the heating agents, these lines have been 

45 be ^rrertc^ 

reSen Se otter surface of the outer shell 20 is provided with a layer, preferably 4 to 6 mm thick, of a 
65 ^ro^ rh-fno-P* roomcellsisasfonows: 



40 



45 



50 



55 



60 



20 



Under winter conditions, the energy gains are first upgraded by a water-to-water heat numn anrf 

2 a " T bUi,di ". 9 m3SS ° r buildin 9 she " 1 8 " To this eff *« SeTneiV must be* 
2l"c ?f a ™ , 8 ex, f "9 « utsid e temperature to the medium temperature of the agent of say 
26 C, if a room temperature of say 22°C is to be achieved a say 

« B . J. he ener 9V 9 a,n ls taken °ver by vapourization of the vapourizinq aqent of the heat n„m» tt,^ 

Heating between the seasons: 

s ™ '« d . Mo " «™ »>e temperature In the accumulator mass 1 8 above the 
Ja^Ke^th^r™^^ 

So^.*xt,« 

Heating of the room cells during summer time: 

When communication between the outer heat exchanger svstem 34 and tho ir,n», 
35 exchanger system 40 is realized via the by-pass 66, ttmlmX^^^t^l^^ . 
amplitude which is reached in the cooi hours of the ^^^^^^^S^" 
building Thus, a pleasant cooling effect at minimum operating (SSSSSft^SKntai th„ 
circulation during night time and interrupting It during day time Actional Zl„ ^Tfh f I 

40 asr" - from *■ buHdin9 may be ~^ h ^ 
fo.,oj: g %% n s^ 

When 

W denotes the thermal efficiency in kcal/DM; 
45 W t denotes the thermal equivalent of electric current (860 kcal/kW)- 
P E denotes the price per kW of electric power; and 
e the performance coefficient of the heat pump and 
<p denotes its efficiency, 

50 T^o^^^^ 0 f ° r 3 bUi,di " 9 " the inVe " tio " « — *r £ and 

W < • 6 • y 860x4.5x0.88 

p = = 34 056 kcal/DM 

r E 0.1 

Assuming comparable constructional conditions, the calculation for an oil heating will be as follows: 

specific thermal technical efficiency operational efficiency 
^efficiency in kcal/l x coefficient * coefficient 

" unit price in DM/I 827 kc al /DM 

55 SXt^^ 
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The above comparison shows that the method of the invention yields twice the energy quantity of 
a conventional oil heating atthe same cost. 

The building underlying the above calculations was designed as foMows. 

The building had an enclosed space of 860 m», of which approx. 300 m» were take b^ the 
5 unheatedcellar.Theground^ 

at a constant interior temperature of 22°C. The garret having a volume of approx. 260 m was only 
Qiinhtiv hpated i e it was maintained during winter time at a temperature ot i o u 
Sl,9ht Ve Xbl!^ was employed for the walls of the ground f loor and the gable walls 

of the garret. In addition, heat exchanger pipes for energy generat.on were totalled at a surface of 
1 0 appro !?! i m* on the southern side cf the roof. For the roof itself, a double shell » not required but the 1 o 
insto of the roof must be insulated. Where the double-shell construction was used for the wa Is of the 
S*£ he ^concrete wall forming the outer shell 20 was 12 cm thick whHe <ta ooM 
formina the inner shell 1 8 were 1 4 cm thick. The space between the outer shell 20 and the inner shell 
1 8 was SeZ an insulating layer 24 having a thickness of 1 0 cm. The latter consisted of commercial 
1 5 ngld expanded poSrene (stryropor PS 20). However, rigid expanded polyurethane may also be used 1 5 

f0f ^regards the the heat exchanger pipes 34 and 40 embedded into the concrete ^ 

20 and the inner shell 18, flexible polyethylene pipes were used. These were arranged^ r a common 

plane along a spiral pattern comprising a supply spiral term.nat.ng in a return spiral. Th.s ensures a 

20 uEm temperature level over the full extension of the exchanger surface Normally approx 6 i to 7 m 20 
of he sa d polyethylene pipe are installed per m' of the wall surface, while in the walls of bathrooms 
22 J? leSisInstaned. The planes in which the exchanger pipes 34 and 40 o the outer shell 20 
m5£2SS\1 respectively, are provided are arranged on both sides of the ro^ghy* 24 
and directly adjacent thereto. The distance between the heat exchanger pipes and the insulating 

25 layer is approx equal to the diameter of the heat exchanger pipes 34 and 40. The latter have an outer 25 
Smerer of 20 mm and an inner diameter of 1 6 mm. They are fastened to the side of a wire mesh 
fSg The Saving layer 24, the said wire mesh serving at the same time to reinforce the outer shell 
20 and the walls of the inner shell 18, respectively. „.„ikio 

Thus, the heat exchanger pipes 34 of the outer shell 20 are f ran 9 ed t %* e ^^— and 30 

30 distance from the surface of the outer shell 20 exposed to the env.mnment of the bu Iding and 30 
absorbing the warms supplied by the latter. Likewise, the heat exchanger pipes 40 of the inner shell 1 8 
^e aS arrmaximum possible distance from that wall surfece of the inner wal^ wh,^ 
the heat into the rooms. This arrangement ensures the best poss.ble temperature profile for the 

absorption and radiation of the heat across the wall. th »««vith i« ensured bv 35 

35 The control of the heat pump and the heat exchangers 34 and 40 coupled I therew ^ is ensured by 35 
means of a temperature indicator in the return of the heat exchange [f^^^^ff^^ 
When the return temperature drops below a pre-set value of say 21 C, the heat pump 46 is ac tivateo. 
Sng operation of the heat pump 46, the supply temperature in the heat n e ^^^ 
wall shell 1 8 is approx. 28°C. Considering that a large amount of the quant.ty of heat thus fed into the 

40 Astern will initially be absorbed by the heat accumulator formed by the inner wal shel _ l^e return 40 
temoerature will initially change only very little. Because of the accumulation effect of the .nner wall 
shTll 1 8 and me temperature profile which drops from the plane of the heat exchanger pipes 40 facing 
the insulating layer 24 towards its surface facing the interior of the room, the change encountered m 
the temperature at the inner surface will be very slight only and correspond •™^.^ a "£ 45 

45 encountered in the return temperature recorded by the temperature 'nd.ca or so tha the I tter may be 45 
taken as a direct indication of the room temperature ex.st.ng w.th.n the bu.ld.ng. Th.s Return 
temperature indicator which starts the heat pump 46 when the return temperature drops below the 
praset minimum value and which stops the pump 46 when the ^^SX^S^ a 
• At***™ that tho hpflt accumulator formed by the nner wall shell 1 8 is completely filled prov\u« •» ° _ 

50 ZSSStSZX XS5SSS*Ln control within the building and not even cons.derable 50 
variations in the outside temperature will impair the stabihty of such control. thick oute r shell 
Another point of importance must be seen In the accumulation effect of the 1 2 cm *.<* *™ 
20 of the building which is in a position to act as a buffer in the case of a rapid drop of the °"ts.de 
temoerature thus wmnttag notable changes in the efficiency of the heat pump, because due to the 
55 ?X£&*E$S SS shell 20 the temperature existing ^^SSSSSS 
oices 34 will drop much more slowly than that of the outer surface of the outer shell 20 which is in 
d XeSal contact * fth "the environment. The temperature in the area of the exchanger p.pes 34 
w N adapt « he outwise t mperature only when such low temperature periods should last^ for 
more than approx. 1 day. Accordingly, the temperature variations between day and n.ght have no 
60 no°S> influence on the^mciency of the heat pump. The temperatur leve ^ 60 
exchanger pipes 34 will adapt itself to th utside temperature only when such low-temperature 
ond^ns last fo? extended periods, and in this case one must put up |ast 
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building of the invention resulting from the accumulation effect of the outer shell 20 lies in the fact that 
an extraction of heat from such accumulator will cool the latter down only in the area facinq the 
insulating layer 24, while the temperature at the outer surface of the accumulator will practically 

5 ^^J&ZSXT* temperatUre - ™ 8 eHminateS * e P0SSibi,i * * ■» fcm-ttan o'n the 

Figure 3 shows a most advantageous connection of the heat-exchanger 34, arranged in the outer 5 
wall shells 20, and of the heat-exchanger 48, located in the foundations 30, wim the heaiump 46 
Only one exchanger-unit of both of these exchangers 34 and 48, respectively, is shown A SuSy of 
such exchanger-units may be provded in a parallel-connection. piuraiiiy or 

1 0 Return-lines 38 and 7 1 of these exchanger-units 34 and 48, respectively, are couDled bv mean* 1 n 

ZhTr I« ™T m ° n trans P° rt - |Ine 74 from the mixing valve%2 to the' vapo'uri/e 5 6 1 ° 

S,H t„ h T J** hea ^ tran ! P .°o rt a9ent fr0m which heat is exacted in *e vapourizer 56, flows 
back to the heat-exchangers 34 and 48 via return-line 73. ' 

By the aid of mixing-valve 72, a pre-determined mixing ratio of the quantities of heat transport 
1 5 agen, flowing from the heat exchangers 34 and 48 to the heat pump 46 is selectable ApploximaSly 1 S 
equal d.mens.ons of the heat-exchangers 34 and 48 supposed, this mixing ratio is 1-1 Appr0X,mate,y 1 5 
n „»J? e °f U Vf thS * em P erature dr °P AT acr °ss the vapourizer 56 of the heat pump 46, this circuitry 
°h an at h aS K 0 ' °k WS: I* 6 tem P erature of *e "eat transport agent in the heat exchanger 34 s by more 
than AT higher than the temperature of the heat transport agent in the heat-exchanger 48 durino the 

° i n P th?Cn^,n h % t n P r P t 6 ' eXC6SSiVe h8at te f6d int ° the heat e *changer 48. This heit s stored hen 20 
in the foundations 30 for later use. As stated above, the operation of the heat-pump 46 is controlled bv 

SnSZS^E thS ret T~' ine 44 ^ f the heat-exchanger-system 40, by vffip gradeo ES V 
transferred to the inner wall masses 1 8 and to the interior of the building 

« anpnt'fnthJtTf^v^? th « neat-exchanger 48 is higher than the temperature of the heat transport 

" WSSHZS^ du *» the tha "< h-t is extracted oniy from the 25 



50 



55 



60 



However, because of the temperature drop AT across the vapourizer 56 of the heat oumn 4fi no 
"excessive" heat is fed back Into the heat exchanger 34 of the pS^J^M^ P P ' ° 

Claims 

30 1. A method for heating and supplying thermal energy to a building on 
using a heat pump for extracting heat from a heat reservoir via a primary heat exchanger which • 
heat can be transmitted at increased temperature through the use of external energy to at least one 

tlTn^^r^T' WhiC u h tUm tranSm5ts heat t0 an accumulator from which the quant^ of 
heat necessary for heating up the room can be extracted, characterized in that quanury or 

u.-J?° l at ,S exacted at the primary end from an outer wall mass (20) of the building (1 8,20) 

which is in thermal contact with the environment of the building, that an inner wall mass ( 1 8) which is 

thermally msulated against the outer wall mass (20) is employed as secondary accumulator and that 

£ ^S^ttS****" bui,din9 v,a thesurfacas ° f the aa " inSESKiZi 

40 2. A method in accordance with claim 1 , characterized in that the quantity of heat required for an 
heating up the service water is extracted from the working agent of the heat pump (46) in its gaseous 
state which is superheated during the active phases of the heat pump (46) through the latter's 
compression work. 

* _ , . 3 - A h ui 'ding having at least one room cell which is heated in accordance with the method of 

S«Si™ h characterlzed * at an outer w all (20) enclosing the building at least partially comprises 45 
the pnmary heat exchanger (34) taking the form of a pipe system through which the quantity of heat 
that can be extracted from the outer wall (20) can be fed into the heat pump (46) 

4. A building in accordance with claim 3, characterized in that the building is provided with a 

o2fS °h * W !k ' th ^ the eXte - m n Wa " She " (20) forms the mass from wh 'ch the thermal energy is 
extracted, that the said outer shell is spaced from the inner shell (1 8) and that the space (22) between «n 
the two wall shells is filled over its full extension with a heat insulation and vapour barrier (24) 5 ° 

5. A building in accordance with claim 4, characterized in that the outer wall shell (20) is at least 
appox. 12 cm, the insulating layer (24) approx. 10 cm and the inner wall shell (1 8) at least approx. 14 
cm iniCK. 

m m i- 6 -" A b ^ 6 !P 9 iR a, = c i rdan cf with any of claims 4 or 5. characterized in that the inner wall shell 55 
roofing (26) 0Uter Wa " She " i2 ° l a ' S ° from the founda tion (30) and the 

inner wai S!5 MB ^ ° f ° laimS 3 10 6 ' characterized in that at least part of the 
t^te!!^£ f 1 "Rebuilding can b heated by means of a heat xchanger that can b connect d 
to the secondary end of the heat pump (46), and which preferably takes the form of a pipe system (40). 80 
»,«.♦ t bu,ldln 9 ,n accordance with any of claims 4 1 7, characteriz d in that the pip system of the 

JSaStaSL' SI * °T Wa " She i l (20> iS inSta " ed in a p,an arran S ed essentially closeTroth 
insulating layer (24) than to the outer surface of the outer wall shell (20) which is exposed t the 
surrounding temp rature. 
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anX the inner shell (1 8) along a meander and/or spiral pattern comprising a forward sp.ral 

1 ° tSSSSi stance with any of claims 3 to 1 0. characterized in that the floor of at least 

Mini 9 141 s) of the buildinq to be heated can be heated by means of a heat 
SS^'S^t^i^ i i ^^SSTRoi wMch -n b. oonn^ « th. «««d.nf .nd to «h. 



10 



15 



heat P um P WJjj, ,„ accordance with any of caims 3 to 1 1 comprising e ^jUocm cells 
characterized in that each room cell (10,12,14.1 6) can be heated by means of a separate, m 
particu^ 

e,oJ n %^eS^TtL outer and inner wall shells (20. 1 8) can be directly interconnected, 
20 ^-Passing the heat pump (46)^ ^ ^ g ^ ^ jn foundations 

(30) of the building are pravided with heat exchangers (48) which can be connected to the heat pump 
<46) WhEtt aSl^ wlSfany of claims 7 to 1 4. characterized in that the temperature of 
25 theroom«SsTo 9 ;2 a XfK 

tem TeTb^^^ 

30 1 7 A buHdTn m accordance with any of claims 3 to 1 6. comprising in particular a heat pump 
consiiing at leas? o the following units: vapourizer, compressor and iquefyer. charactenzed .n that the 
queSXreceded by a preliminary heat exchanger (62) for extract^ , the superheat of the 

35 theoui VmSSEISm with an energy-absorbing cast (64). in particular one of rough 

teXtUr i 6 9 A building in accordance with any of claims 3 to 1 8, characterized in that water with an 
admiire of an an 9 ti-freezing agent is used as thermal agent in the heat excha J^^^ta thgt £ 
20 A building in accordance with any of the preceding cla.ms 14 o 19, characterized In that the 
40 pipe or pipes (38) of the primary heat-exchanger (48) of the foundation (30 of the buHdlng , th ough 
which oioes (38 71) heat carrying fluid is transported to the vapounzer (56) of the heat pump 46), are 
T^^edby mM^BWB-^ (72) by which a predetermined mixmg-ratio of these fluid- 

CUrren 2 l f ^uBSS^rnTe'wtth iiS ^characterized In tfiafin^e caseWap^x. equal 
(30). respectively, the said mixi ng-ratio is 1/1. ■ _ # 

— .„ u - ,i^-rrti»rior Press Lflaminaton*Spa. 1979, Published by the Patent Office, 

Print ed ,or He, -ie^ Srfilch copies obtained. 
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